Aberrant GATA2 epigenetic dysregulation induces a GATA2/GATA6 switch in human gastric cancer.
Six GATA transcription factors play important roles in eukaryotic development. Among these, GATA2, an essential factor for the hematopoietic cell lineage, exhibits low expression in human gastric tissues, whereas GATA6, which is crucial for gastrointestinal development and differentiation, is frequently amplified and/or overexpressed in human gastric cancer. Interestingly, we found that GATA6 was overexpressed in human gastric cancer cells only when GATA2 expression was completely absent, thereby showing an inverse correlation between GATA2 and GATA6. In gastric cancer cells that express high GATA6 levels, a GATA2 CpG island is hypermethylated, repressing expression in these cells. In contrast, GATA6 expression is undetectable in GATA2-overexpressing gastric cancer cells, which lack GATA2 DNA methylation. Furthermore, PRC2 complex-mediated transcriptional silencing of GATA6 was observed in the GATA2-overexpressing cells. We also show that the GATA2 and PRC2 complexes are enriched within the GATA6 locus, and that the recruitment of the PRC2 complex is impaired by disrupting GATA2 expression, resulting in GATA6 upregulation. In addition, ectopic GATA2 expression significantly downregulates GATA6 expression, suggesting GATA2 directly represses GATA6. Furthermore, GATA6 downregulation showed antitumor activity by inducing growth arrest. Finally, we show that aberrant GATA2 methylation occurs early during the multistep process of gastric carcinogenesis regardless of Helicobacter pylori infection. Taken together, GATA2 dysregulation by epigenetic modification is associated with unfavorable phenotypes in human gastric cancer cells by allowing GATA6 expression.